Summary. In this paper we present a product quadrature rule for the discretization of the well-known linear transport equation in slab geometry. In particular we give an algorithm for constructing the weights of the rule and prove that the order of convergence is O(n-3+~), 6>0 small as we like. Numerical examples are given, and our formula is also compared with product Simpson rules. Finally, we examine a Nystr6m method based on our quadrature.
Introduction
We consider the linear transport equation in slab geometry, and in particular the case of a multilayered system composed of a finite number of homogeneous slabs, infinite in both the y-and z-directions and of finite extent in the x-direction.
If with Vii = {x: ~i-~ < x < ~i}, -oo < ~i_ 1 < ~i < oe, we represent the i-th layer N of the system, and with V= [,) V~ the entire system of N layers, the integral formulation of the linear transport equation for this system assumes the form q~(s)= 89 ~ El (z(s, u) ) [c(u) The function f(u) represents the distribution of particle sources inside the system.
Integral equation (1.1) arises, for example, in the study of neutron transport in a nuclear reactor [5] and in the study of photon scattering in stellar atmospheres [7] . The unknown q~(x) represents the particle density in physical space.
Kaper and Kellogg [12, 13] , and Pitk~iranta [18] have examined the behavior of the solution ~p(x) of (1.1), and have established asymptotic representations for ~0(x) and its derivatives in a neighborhood of the boundaries of the layers 
~o(x)= ~ ~, Z [c,_~,~zi-(x)
i=0 j= 1 k=0
(1.2) where ~Oo(X)~ C"W).
In (1.2) Z~-(x) and Z + (x) denote, respectively, the characteristic functions of V/-={x~V: x<~i} and V/+ = V-Vi-.
To solve numerically equation (1.1), a collocation method has been proposed in [15] , while in [2] numerical experiments with Galerkin and iterative Galerkin approximations, also with the use of finite elements, have been presented.
The numerical solution of weakly singular integral equations has recently been the subject of much research activity. See for example [8, 9, 11, 20, 21, 23, 25] . In [20] the following class of weakly singular integral equations
with g~(t)= P-1, 0 <a < 1, gl (t)= log(t), and with solutions q)(s) containing mild singularities at the endpoints a and b, is considered, and the use of product integration rules based on piecewise polynomial interpolation of degree m-1 for the function k (', u) (p (u) on nonuniform grids a = u0 < u l <... < u, = b is examined (see also [3, p. 106] ). While for uniform grids the best known result for an approximate solution cp, is (see [8]) cO (n-2 9, II~-q~.ll~ =~O(n-2 logn), 0<~<~=1, 1, (1.4) 
